Abstract Evidence on the impacts of climate change is rapidly increasing but there is little change to the speed of climate adaptation by governments and individuals. There are multiple barriers to climate adaptation, including among others: the lack of the public understanding of risks, lack of leadership and availability of resources to adapt. In this study, we assess to what extent coastal residents understand their properties' flood risk, and what predicts their risk perception and adaptation behaviour. We surveyed 420 individuals in South East Queensland projected to be within the permanent or temporary flood zone in 2100 based on combined sealevel rise and storm surge scenarios. We assessed the correlations between the projected (i.e. objective) and perceived risk of inundation, adaptation behaviour, and the individual characteristics considered to influence risk perception and adaptation. While we found a correlation between perceived and some objective flood risks, perceived risk only partially reflected objective risk. Other factors that influenced risk perception were previous experience of flooding events, belief in climate change, risk aversion, age and gender. Factors driving risk perception varied with the type (permanent, temporary) and frequency of flooding event (1 in 20 or 1 in 100 years). Previous experience with extreme event impacts and belief in climate change influenced all future perceived risks. However, even after being impacted by an School of Science and Engineering, University of the Sunshine Coast, Maroochydore DC, QLD 4558, Australia extreme event, adaptation was moderate (58 %). Personal as well as environmental factors influence the likelihood of adaptation. The moderate adaptation response within our case study is likely a result of most respondents considering large flooding events to be rare and of limited impact, and anticipating future government aid to overcome flooding damage costs. Existing attitudes towards risk, which influence the extent of proactive adaptation, should be of concern to governments who will likely be facing these costs at increasing frequencies.
Introduction
Encouraging and developing policies that support resilience of communities against extreme climate events and adaptation to climate change remains a challenge for governments globally (Adger et al. 2009 ). Social, economic, informational and cultural barriers to adaptation have delayed progress (Moser et al. 2012) . For example, decisions about adaptation often rely on consensus within local communities and between local communities and different levels of government (Berke and Lyles 2013; Hurlimann et al. 2014) . The public, who assess how the adaptation policy will influence their day-to-day lives, may not easily embrace adaptation decisions to threats encountered in the distant future. Public perception of climate change is not in line with scientific evidence (Cook et al. 2013) and neither is public willingness to adapt (Osberghaus et al. 2010) , which creates major barriers in adaptation response (Garvin 2001) . Consequently, understanding drivers of human behaviour is essential for the design of effective climate change adaptation policies (The World Bank 2010) .
Knowledge regarding climate change risks and evidence of their impacts has been increasing exponentially (e.g. Cai et al. 2014; Hamlington et al. 2014; Urban 2015) , and can improve adaptation decisions . Sea-level rise will increase the risk of permanent flooding of low-lying coastal land (Nicholls 2004) , may result in the forced migration of tens of millions of people this century (Nicholls et al. 2011) , and can impact the distribution of vulnerable coastal ecosystems (Arkema et al. 2013; Hoegh-Guldberg and Bruno 2010; Nicholls 2004 ). However, there are numerous uncertainties that influence the ability of sealevel rise impact to be effectively predicted (Bell et al. 2014) . Uncertainties relate to existing sea-level rise observations and future sea-level rise projections under different climate scenarios. Accurate measures of sea-level rise rely on accurate and continuous historical data that are generally not available. Future projections of sea-level rise involve numerous assumptions about the ocean thermal expansion and contributions of Greenland and Antarctic ice sheets, which also have related uncertainties. Assessments of vulnerability to sea-level rise often use simplistic inundation modelling approaches (e.g. bathtub models) and assumptions (e.g. Bruun rule) that ignore uncertainties in data and the complex dynamics of coastal environments (Ranasinghe et al. 2012) . New methods have been developed that allow for uncertainties in spatial data to be accounted for through maps, which indicate probability of inundation (Cooper and Chen 2013; . Explicitly acknowledging these uncertainties and incorporating them into planning decisions allows governments to better achieve multiple coastal objectives for coastal zones, necessary for planning within a dynamic coastal environment .
There is increasing knowledge of the risks associated with climate change. However, the public perception of these risks may not correlate with projected risk levels. While some studies have identified strong correlations between expert assessment of risk (hereafter objective risk) and public perception (Gawande and Jenkins-Smith 2001; Lindell 1994; Peacock et al. 2005) other studies found none (Garvin 2001) . It is the perceived risks, rather than objective risk, that influence behavioural intentions and actual responses to risks (Koerth et al. 2013; Lindell and Hwang 2008; O'Connor et al. 1999) . Thus, understanding how the public perceives risks, and variation in patterns of risk perception, is a critical component for formulating risk management and adaptation policies. Risk perceptions vary with cultural biases (i.e. worldviews, Wildavsky and Dake 1990), socio-demographics (e.g., gender and ethnicity Flynn et al. 1994) , and experience with previous hazards (Kellens et al. 2011; Lindell and Hwang 2008; Terpstra 2011) .
However, risk perception is not the only factor that influences behavioural intentions such as undertaking adaptation and mitigation measures. Importantly, previous experience with an event can influence both the perception of risk (acting as a mediating variable on hazard adjustment or adaptation behaviour, O'Connor et al. 1999 ) and actual adaptation behaviours (Koerth et al. 2013; Terpstra 2011) . Some factors (e.g., strong leadership) can both be a barrier or an enabler for adaptation actions and their relevance or importance will be context specific (Moser et al. 2012) . For example, government-provided disaster relief can act as a barrier to adaptation, as it distorts incentives to purchase insurance, or take steps to reduce risks (Kaplow 1991) . Thus, a better understanding of which mechanisms influence adaptation behaviour (e.g., trust in public protection and emotional response to previous experience Terpstra 2011) is relevant to communication strategies for risk management.
Understanding actual risk and the public perception of risk is critical as it will shape both policy (though expert assessments, public debate and input) and predict response and adaptation (Slovic 2000) . This research contributes to understanding factors linked to perceived risks from coastal flooding and likelihood of adaptation. We derived objective risk maps from spatial analyses of past and future sea-level rise scenarios, looking at permanent inundation due to sea-level rise in the coming decades, as well as temporary inundation of coastal zones through associated storm surges. We elicited perceived risk and adaptation behaviour through household surveys. We focus on several elements which influence perception of climate change risks and likelihood to adapt, and that have been understudied, including: worldview (Adger et al. 2009 ), adaptive capacity (Leon et al. 2015) and risk aversion (Osberghaus et al. 2010) . Specifically, we ask:
(1) To what extent do coastal residents understand the level of risk they face from climate related extreme events? (2) What factors predict the level at which they understand their level of risk? (3) What factors predict past adaptation responses?
Methods

Study region
Many coastal regions in Australia are experiencing population growth and increasing development activities. The expansion of the built environment exerts increasing pressure on coastal land and marine ecosystems. At the same time, continuous and accelerating sea-level rise leads to an increase of risks associated with extreme weather events such as cyclones, storm surges and floods. This work focuses on Moreton Bay and the Sunshine Coast, two coastal regions in Southeast Queensland, Australia, that have repeatedly experienced extreme weather events in the last decades. Yet, these regions remain popular and further population growth is expected, including areas close to or at the waterfront (Blakely and Carbonell 2012) .
Mapping inundation probability
Sea-level rise inundation maps have been commonly derived using the bathtub approach, whereby areas lower in elevation than a particular sea level rise scenario are assumed to be permanently inundated. This approach is simplistic and does not incorporate uncertainties inherent to spatial data and modelling . Two probabilistic approaches for mapping coastal inundation were adopted in this study; one that incorporated uncertainties in determining terrain elevations and a second one that combined uncertainties in determining terrain elevations with uncertainties in determining sea-level rise projections.
A remote sensing (LiDAR) dataset acquired by the State of Queensland's former Department of Environment and Resource Management was used to derive a highresolution topographic Digital Elevation Model (DEM) of the study area. The LiDAR data were collected between March 25th and April 24th, 2009 within +/− 2 h of low tide. Spatial error in the DEM was modelled following the approach by . Briefly, ground reference data was collected using a high precision (<5 cm vertical and <2 cm horizontal) real time kinematic GPS and residuals were modelled and interpolated across the study areas. The spatial error was simulated for a large number of cases (N > 1000) and added to the original DEM.
In order to incorporate uncertainties in the sea-level risk projections, the simulated DEMs were integrated with a Weibull probability distribution function (scale 0.95 and shape 2.2) predicting global mean sea-level rise based on Mills et al. (2014) , and derived from a weighted combination of sea-level rise model projections by Johansson et al. (2014) . Sea-level rise uncertainty was non-parametrically modelled using 1000 Monte Carlo estimations that were processed to provide the probability density function numerically.
For simplicity, scenarios were based on linear combination of sea-level rise and storm surge, despite potential strong non-linear interactions (Zhang et al. 2013) . Three inundation scenarios were chosen:
(1) Permanent inundation due to sea-level rise by 2100, (2) Temporary inundation due to sea-level rise and storm surge from a 1 in 20 years storm (1 in 20 annual exceedance probability, 1.7 m above Australia height datum (AHD)) by 2100, and (3) Temporary inundation due to sea-level rise and storm surge from a 1 in 100 years storm
(1 in 1000 annual exceedance probability, 1.9 m AHD) by 2100.
Sampling procedure and participant details
The research focussed on property owners within our study region identified as having some risk of permanent inundation considering sea-level rise and 1 in 100-year storm surge up to 2100. Homeowners that fit these criteria were recruited by an initial phone call where the purpose of the research was explained. Phone calls were undertaken by the Computer Assisted Telephone Interviews and Online research Unit Pty Ltd., which specialises in representative online surveys (Table 1 provides details of gender, age, education and household income). All potential survey households were identified by overlaying a map of the flooded region on a property map of Moreton Bay Regional Council and the Sunshine Coast. A phone number for each address was sourced from an existing home phone line register. If the resident agreed to participate, they were sent a link to an online survey. We recognise that landlines are becoming increasingly less common in Australia and that the method of respondent selection would have biased our population towards house owners, instead of renters and towards the older population, more accustomed to having home phones. Given the focus of this survey was risk perception and adaptation, capturing home owners meant capturing those who have more autonomy, and arguably more incentive to invest in adaptive improvements. Eighty percent of respondents indicated the lowest liveable floor as the ground floor, 20 % of respondents lived on the first floor or above. Participants were compensated for their time with a voucher or a lottery ticket of equal value. All questions were compulsory, and only complete surveys were considered in the final sample. However, participants were only asked questions about adaptation if they claimed to have experienced an extreme event. The residents are stratified into two groups, those with low and those with high risk of inundation. Low risk of inundation includes residents whose property has a smaller or equal to 5 % chance of permanent flooding but that were within the temporary flooding zone (n = 204). High risk of inundation includes residents whose property has over 5 % chance of permanent flooding, and therefore a high likelihood of temporary flooding (n = 216). Within these zones, properties were identified and phone numbers compiled for the recruitment of property owners to undertake the survey.
Survey design and test items
The survey questions focused on past experience with extreme weather events, perceived risk of both temporary and permanent flooding, capacity to adapt, attitudes of property owners towards climate change, risk aversion, worldview, characteristics of the property (single home versus apartment, floor level etc.) and characteristics of the household (household structure, household income etc.). Surveys were piloted to ensure the clarity of survey questions. Ethics approval was obtained from the University of Queensland (Approval Number 2014000930). An indicator for worldview (W) was based on participant support for free markets, using 5 questions developed by Heath and Gifford (2006) . Belief in climate change was based on three questions around climate change science. Worldview and belief in climate change were averaged to calculate a (continuous) explanatory variable used for further analysis. Pair-wise correlations were undertaken for all abovementioned variables.
Results
General
The perception of probability of flooding varies with the type of flooding (temporary versus permanent) and the time of flooding (current, in 2034, in 2100) . Most of the respondents (87.6 %) believe it is unlikely that their property can flood temporarily today, while 8.3 % believe flooding is likely. Perceived chances of both temporary and permanent flooding increased with time, with 29.1 % of the respondents considering temporary flooding as likely by 2034, and 38.6 % of the population considering it as likely by 2100. Similarly, 10.5 % of the population considered permanent flooding as likely by 2034, and 21.4 % of the population considering it as likely by 2100.
Experience in extreme events was widespread across the surveyed population. Fourty seven percent (n = 197) of the total respondents (n = 420) had experienced impacts from extreme weather events (including erosion of the land on which the property is located, flooding, impacts of strong winds/cyclones, bushfires). Of these 197 respondents, 74.6 % experienced their last impact from extreme events within the past 5 years. 21.6 % of respondents had previously experienced flooding on their properties. Of those who experienced flooding on their properties (n = 50) only 2 % claimed it occurred at high frequencies, and with high impact. Most respondents experienced flooding at low frequency (86 %) and half (50 %) claimed it had low impact, 46 % of respondents claimed flooding to occur at both low frequencies and have low impact.
(1) Do people understand the level of risk they face from climate related extreme events?
Correlations between the objective and perceived flooding risk vary based on whether; the inundation is temporary or permanent, and the frequency of storm causing the temporary inundation. There was no correlation between perceived risk and objective risk for temporary flooding by 2100 when it was caused by a 1 in 20-year storm. There was a weak but positive correlation between perceived risk of temporary flooding by 2100 and the objective risk of sea level rise and a 1 in 100 year storm event by 2100 (Spearman's rank correlation r 2 = 0.14, p > 0.005, n = 416). There was no correlation between the perceived risk of permanent flooding by 2100 and the objective risk of permanent flooding by sea level rise by 2100.
(2) What factors predict the level at which residents understand their level of risk Our multiple regression results showed that approximately 39-43 % of the variation in perceived risk was reflected by our predictors, with significant variables including: age, gender, past impact, belief in climate change, risk attitude, perceived ability to cope with climate change (Table 2 ). However, there was some variation around the significance and coefficients of variables that explained the different types (temporary vs. permanent) and timelines for the flooding events. Variables that were significant predictors of risk perception for temporary and permanent inundation within most time periods were belief in climate change and past impact.
Respondents who had suffered from extreme climate events and who perceived themselves as greater risk takers were more likely to perceive a greater risk of temporary flooding now. Gender explained much of the higher risk perception of permanent inundation; females perceived higher risk. Age also contributed to the respondents risk perceptions of temporary inundation risk within the short term (now and within 20 years). As the respondent's age increased, a decrease is observed in the perceived risk of temporary flooding. Existing experience of extreme events and belief in climate change also contributed to explaining a higher perception of temporary and permanent inundation by 2100 (Table 2) .
In addition to multiple regressions, we investigated pair-wise correlations between all variables and perceived risk (Table 3) . The direction and significance of correlations were similar to the multiple regressions. Increasing age and ability to cope were negatively correlated with perceived risks while being female, past impact, climate change belief, and risk aversion, and objective risk of flooding from sea level rise and a 1 in 100 year storm were positively correlated. The correlation coefficients for climate change belief display a pattern of increasing positive correlation as time period increases and with correlation coefficients being larger for temporary compared to permanent inundation for each time step in the future. Based on correlations, the only predictor that had a significant relationship with past adaptation was worldview, likely a result of the low levels of positive responses concerning adaptation. Worldview had a weak negative relationship with adaptation (Spearman's rank correlation r 2 = −0.16, p > 0.05, n = 197), those who are more left wing were more likely to adapt. Around 46 % of our respondents (n (respondents) = 197) had past experience with an extreme event, and of those, 58 % undertook some form of adaptation (n (adapted respondents) = 115, Fig. 1 ). Adaptation actions varied widely, including; strengthening the physical structure of the house (14 %), refurbishing appliances (8 %), uptake of insurance (8 %) and other measures (33 %). Other measures included adding sealing to stop future water entry, elevating the home, moving, altering drainage and gutters, building retaining rock walls, securing outdoor furniture and replacing damaged items (roof, fence, ceiling, windows, car). Sources of information relied on for adaptation by those who had adapted were respondent's own ideas (35 %), media (13 %), the Bureau of Meteorology (15 %) and advice from family and friends (10 %) and other sources (25 %).
Forty-two percent of the respondents (n = 82) who suffered from extreme events did not adapt. These respondents stated that they did not adapt because adaptation was not a high priority for them (49 %), they lacked information (12 %), had financial constraints (7 %) or for other reasons (30 %). Other reasons given by respondents included the perceived lack of necessity for adaptation and the belief that the local council fixed the damage. Flooding from sea-level rise and 1in 100 year storm 0.14** Fig. 1 Adaptations undertaken by respondents who has been previously impacted by an extreme event
Respondents were also asked whom they expected to bear the costs of future property damage from extreme events, and whether they believed that their family would require government support to cope with impacts of flooding. While respondents believed that theoretically property owners should be liable for rectifying future damage from extreme events, they also believed that personally they would not be able to cope with flooding damages without government support (Spearman's rank correlation r 2 = −0.42, p > 0.001). As can be seen in Fig. 2 , respondents with high income often believed the property owner should be liable for the costs of damaged from extreme events, though their responses of whether they could cope without government assistance varied widely. There was no distinct distribution based on variations of worldview and climate change beliefs in relation to aforementioned relationship. The most risk averse respondents believed they would require government support to cope with impacts from flooding.
Discussion
The extent to which members of the public understand climate change risk will influence their willingness to adapt. It is therefore critical for the public to be informed about climate change risks so they understand and support climate adaptation policies. In this study, we found that coastal communities have variable understanding of their properties' risk of inundation. Respondents' risk perception correlated with objective risk of temporary flooding by 2100 as a result of sea level rise and 1 in 100 year storms, but not for temporary flooding by sea level rise and 1 in 20 year storms by 2100 or permanent flooding by 2100. However, once we considered other Fig. 2 Perceptions of the governments' liability to incur damage costs from extreme events and interviewees' need for government support to cope with this damage. X-axis: Liability to incur damage costs: 0 % government -left, 100 % property owner right), Y-axis: government support required by owner (bottom-no, top -yes) potential explanatory variables within a multiple regression, objective risk did not explain risk perception; risk perception was influenced by previous experiences of flood events, belief in climate change, risk aversion tendencies, age and gender. Given experience with an extreme event, there was a moderate adaptation response by those impacted (58 % of the respondents adapting), however the impact of the adaptation measure undertaken depended on the type of adaptation, which varied widely (e.g. from securing outdoor furniture to elevating their home). While respondents believed property owners should be liable for rectifying future damage from extreme events, they also believed they would not be able to cope with flooding damages without government support. The moderate levels of adaptation and variable likely effectiveness of adaptation responses in preventing future damage should be of concern to governments who may be asked to incur these damage costs in the future, and climate change impacts will increase this demand.
Perceived risk was previously found to directly affect readiness for action (e.g. Lindell and Hwang 2008) , thus the extent to which the public understands the objective risk of the various climate impacts should minimize the impacts of climate change. However, the link between risk perception and objective risk is contested in different studies and likely dependent on the associated impact (e.g. Garvin 2001; Peacock et al. 2005) . This study complemented previous work showing a correlation between the objective and perceived risk of temporary flooding by 2100 involving 1 in 100 year storms, among other factors (e.g. experience with previous flood hazards) (Kellens et al. 2011; Lindell and Hwang 2008) . Experience with a flooding event contributed to risk perception, complementing past research showing experience with hurricane damage is positively related to risk perception (e.g. Helweg-Larsen 1999; Norris et al. 1999; Peacock et al. 2005) . The type of experience and the extent to which it has directly impacted on the individual is critical to shaping risk perception (Lindell and Perry 2000) . Flooding from storms is already a reality for some of our study region, and while sea-level rise and an increase in the magnitude and/or frequency of storms can increase exposure to flooding, the associated impact is familiar. Previous experience with flooding was the strongest significant predictor for all perceptions of flooding risk. The study region has experienced several extreme weather events in the past, including recent large-scale (1 in 100-year) flood events in the years 2011 and 2012.
Age and gender also influenced risk perception in our study. Our study complements previous findings, in that women are more likely to perceive higher risks (e.g white women Flynn et al. 1994) . On the other hand, the relationship of age and risk perception in the literature conflicts with our study. Age was previously found to be positively associated to risk perception (e.g. tornadoes, Hanson et al. 1979) , but in our case risk perception was negatively correlated with age. This is perhaps a result of the majority of the respondents being within the older age groups. Risks associated with climate change impacts offer an added level of complexity to adaptation because of the way climate change has been politicised and worldview, a proxy for political affiliation, influenced risk perception in some cases. We found that belief in climate change, risk aversion, perceived ability to cope with climate change, and objective risk also contributed to risk perception. Thus, objective risk was only one of the variables influencing risk perception, which should in turn, influence adaptation.
Adaptation is driven by the extent to which risk is perceived as well as an assessment of the scope of its impacts and the existing opportunities and constraints to adapt. Within an analysis of perception and adaptation to multiple risk, Lindell (1994) found dread of hazard was more strongly related to the perceived probability of severe personal consequences from an event than to the probability of the major event happening. Perception of severe personal consequences evoked discussion about the hazard with others (Lindell 1994) , and perhaps has a greater chance of leading to adaptation. Despite experiencing extreme climate events, adaptation was only undertaken by 58 % of those respondents who had been previously impacted, the respondents we assumed to be those most likely to adapt. Within this group of impacted respondents, only 6.4 % actually undertook adaptation measures we consider to be significant, and costly, such as moving or elevating their home. Other adaptation strategies were generally minor such as refurbishing appliances and many are likely to have little influence on future impacts. This approach to adaptation is potentially a result of the population expecting flooding to be rare and resulting in limited impact or having other financial priorities. Our results complement previous studies suggesting that adaptation is not only driven by risk but influenced by other personal and environmental (e.g. government policies) constraints (UNISDR 2015) .
The personal consequences of a hazard are influenced by the support available to deal with the hazard if it eventuates. A higher level of trust in public flood protection measures reduces citizens' perceptions of flood likelihood, and dread evoked by flood risk, which in turn hampers intentions to prepare for floods (Kellens et al. 2011; Lindell and Hwang 2008; Terpstra 2011) . This can be costly or have disastrous consequences when the hazard hits and/or public protection measures fail, as was the case with the collapse of the levees in New Orleans (Burby 2006) . While respondents believed that the property owner should be liable for the damages incurred, they also believed they would require government assistance to cope. Previous government aid packages provided considerable assistance to affected homeowners post-flood, these assistance packages may increase community expectation that government help will always be available (Dobes et al. 2013) . In contrast, for example the United Stated National Flood Insurance Program provides that no Federal disaster relief assistance will be given to a person, if that person has previously received flood disaster assistance that was conditional on the person obtaining flood insurance, and they subsequently failed to do so (National Flood Insurance Act, 42 USC § 5154a (2012)). This effectively creates a community expectation that disaster relief will be a 'one-off' occurrence, encouraging adaptation. Thus, an understanding of which mechanisms influence proactive adaptation behaviour (e.g., trust in public protection and emotional response to previous experience; Terpstra 2011) is critical when developing policies aimed at increasing the resilience of the population to climate impacts.
Property owners can choose to adapt by taking action at the household scale themselves, or by obtaining insurance against floods. A policy that involves property owners being responsible for their own adaptation decisions requires public disclosure of inundation probability information. While maps of flood zones are increasingly available to the public, the public does not always embrace them due to, for example, fears of how this information will affect house prices. In a study of nuclear material management, Gawande and Jenkins-Smith (2001) found that in more urban areas, property values appear to have been lowered in a substantive manner in areas associated to risk. Similarly, a study of house prices in Brisbane, Australia, associated to floods found that after the release of flood risk information house prices within the flood zone fell by 3 %; with risk information affecting the price of high valued houses disproportionally to low values ones and impacting houses associated to 1 in 20 or 1 in 50 year floods instead of 1 in 100 year floods (Dobes et al. 2013) . The alternative to owner-led adaptation, obtaining insurance against damage costs, is unavailable in respect to some risks (e.g., permanent inundation) (Bell 2014) , and prohibitively expensive in some areas (Commonwealth of Australia, 2011) . Under-and un-insurance again lead to high reliance on government aid to meet damage costs (Kunreuther 2008) , and in turn, provision of government aid reduces the incentive for individuals to implement adaptation strategies (see e.g., Mendelsohn, 2000) . Current low levels of adaptation and variable likely effectiveness of adaptation responses in preventing future damage should be of concern to governments, and it should not be assumed that private insurance will be the solution. Strategies that enable learning through the provision of information to the public and facilitation of discussion around the topic may help to alter public perceptions of threat and motivate risk mitigation (Frazier et al. 2010) .
There are several caveats to our study. Our respondents were older than the population they were supposed to represent as our sampling strategy required that the respondents had fixed phone lines, and these are increasingly rare among the younger generations. Overrepresentation of some of the population means there may be biases associated to the psychological variables associated to them. However, this older population is also more likely to be living in houses, more vulnerable to flooding impacts than apartments. Our study also involved few people who had adapted to extreme events, limiting the extent to which we could do quantitative analysis to understand the variables driving adaptation. While this limited the potential for analysing this data, the fact that so few people have adapted in an area where the risk of flooding is recognised was an interesting result itself that needs further exploration.
